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3.  Some produce   substances   lighter   than   water,   either
a. Gas confined in the upper  parts  of  the  bodies or
in special holders, or
6. Oily or fatty substances.
4.  Some expand their surface area and thus increase the
face friction with the water.   This is accomplished in several
ys.
a.  By the enlargement of the entire surface.
b.  By the formation of grooves, or   markings, as  in
some of the diatoms.
c.  By the attachment of manj^cells to form a filament
and by the development of long needle-like forms.
d.  By the formation of special swimming attachments,
as cilia,  flagella, and the   antennae and legs of
Crustacea.
e.  By the formation of colonies of organisms   of con-
siderable size.
Vertical Distribution. The laws that govern the vertical
tribution of the microscopic organisms are more compli-
ed than those which govern their horizontal distribution,
e latter affect the organisms mechanically; the former
illy. While their specific gravity and the vertical currents
'duced mechanically or thermally play an important part,
amount of food-material and dissolved oxygen and the
ount of heat and light influence the very life of the organisms.
In a lake of the second order the determining factors vary
different depths and at different seasons. In the summer,
example, the conditions above the transition zone are very
erent from those below it. Near the surface the water is
:m, the light is strong, oxygen is very abundant, and there
vertical currents. Carbonic is present early in the season,
ir the bottom the water is cold, the light is weak, the oxygen
f be exhausted, and the water is perfectly quiet. With
je conditions chlorophyll-bearing organisms naturally thrive
; above the transition zone. They seldom develop below
Often they are found concentrated within the transition
e itself.